Induction of ornithine decarboxylase mRNA in cerebral cortex in response to kainate lesion of nucleus basalis: involvement of NMDA receptors.
Excitotoxin lesion of nucleus basalis with kainate or ibotenate results in degeneration of cholinergic neurones and a subsequent cholinergic deficit in cerebral cortex ipsilateral to the lesion. This lesion is accompanied by a massive increase in ornithine decarboxylase (ODC) activity in ipsilateral cortex, which was further investigated in this study by assay of levels of ODC mRNA in cerebral cortex after lesion. Injection of kainate into the nucleus basalis induced a significant increase in ODC mRNA in ipsilateral cerebral cortex which was maximal at 8 h after lesion and declined to control levels by 72 h. This induction showed clear regional specificity and was completely prevented by injection of an N-methyl-D-aspartate (NMDA) receptor antagonist, MK-801, at a dose of 1 mg/kg, 2 h after excitotoxin lesion. This study indicates that excitotoxin lesion causes an early and transient increase in ODC mRNA that is mediated by NMDA receptors and may represent a physiological response to injury.